Lhermitte-Duclos disease is a rare entity, and its pathological features are unique.
Cowden disease represents a new form of phakomatosis; Lhermitte-Duclos disease may occur as a sporadic disease, or as part of familial Cowden disease. The possibility of preneoplastic states in Cowden syndrome stresses the importance of a thorough screening when LhermitteDuclos disease is diagnosed.
(7NeurolNeurosurgPsychiatry 1994;57:699-704) Lhermitte-Duclos disease is a unique pathological entity, first described in 1920.1 It is characterised by a dysplastic enlargement of the cerebellar cortex. Its macroscopical aspect is typical, with broadened convolutions but a preserved gyral pattern. Microscopically, the molecular layer is thickened by hyperplasia and hypertrophy of the myelinated fibres, extending from abnormal cells in the granular layer. The granular layer is thickened, due to hypertrophy of the granular cells. Purkinje cells are scarce, and the myelinated axis of the cerebellar folia is atrophic. [2] [3] [4] [5] The contrast between atrophy of the central white matter and hypermyelination of the superficial layer gives the typical "inverted cortex" appearance. Patients with Lhermitte-Duclos disease present clinically with signs and symptoms suggesting a slowly expanding lesion in the posterior fossa. Owing to its growth potential, it has been regarded for a long time as a tumoural disease, despite preserved cytoarchitecture and the lack of mitoses, anaplasia, or angiogenesis. Such names as gangliocytoma, ganglioneuroma, and purkinjeoma should be avoided, as its nature is dysplasic, and not tumoural, and the cells involved are granular and not Purkinje cells.
Many patients with Lhermitte-Duclos disease have a large head, independent of the possible presence of hydrocephalus, and some have a high arched palate. raised intracranial pressure. The investigations failed to confirm the suspected tumour of the posterior fossa, and a provisional diagnosis of aqueduct stenosis was made. The patient underwent ventriculoatrial shunting, with a good relief of symptoms. She had a nodule in her left breast (no pathology available) removed in 1974, aged 18. In 1980, the symptoms of raised intracranial pressure recurred, and a CT scan (fig 1) disclosed a trigonoseptal tumour. She underwent craniotomy, with partial resection of the lesion through a transventricular approach.
The tumour was a benign astrocytoma. No further treatment was advised. In 1983, pelvic echography was performed because of metrorrhagia and disclosed an ovarian cyst. She was given hormonal treatment. She had a nodule in her right breast removed in 1984 (no pathology available). In the same year, she was investigated in the departnent of endocrinology, and a diagnosis of hypothalamic hyperprolactinaemia was made, the origin of which remains unclear. She was treated with bromocriptine. In 1986, her neurological symptoms recurred, with a pronounced gait ataxia. A repeat CT scan showed a hypodense, non-enhancing mass in the posterior fossa. MRI showed a large, illdefined lesion compressing the brainstem. At craniotomy, the occipital bone was noted to be very thin. The cerebellar gyral pattern appeared preserved, albeit firmer than normal, and a tough, whitish tissue was found underneath. It Clinical presentation consisted most often of symptoms of raised intracranial pressure and ataxia. In rare cases, other signs were present, such as impairment of cranial nerves,' long tract dysfunction,'9 or orthostatic hypotension. '6 36 The duration of symptoms before diagnosis was reported in 28 cases. The mean was 46-0 months, with broad variations: in nine cases, it was shorter than one year; in six, it was one to two years; in six, it was two to four years. In eight cases, it was longer than five years, with a duration of more than 10 years in five cases.
Treatment was generally based on surgery alone. The extent of resection may be difficult to define, in the absence of tumoural limits, and because of the multifocal nature of the disease.5 Medical treatment, based on antioedema drugs may have some effect, as reported by Sonier et al4' but these authors did not report the outcome after six months. Recurrence is not rare among long-term survivors: seven had local progression of the disease years after the first operation, and three had to be reoperated on.
The outcome was not as favourable in many cases as the term "benign cerebellar hypertrophy" would suggest. Twenty eight patients died, with 25 patients dying of the tumour itself or after surgery. A high mortality was found mainly in the oldest cases, however: 10 allow such distinction. In necropsy series, brain weight is a good indicator. Normal brain weight for adults is 1300 to 1500 g in males, 1200 to 1400 g in females.6 Brain weight was reported in 12 cases: it was more than 1700 g in 11 cases. Head perimeter was reported in 13 cases: it was at or above 60 cm in all 13 cases. Macrocephaly was considered to be present in 10 patients, with no figure reported by the authors. In total, out of 41 patients for which this information was provided, 35 patients had macrocephaly, and only six had a normal head size.
Intellectual impairment was found in six patients.6 9 15 30 Although it had often been known for a long time before diagnosis, it may be difficult to assess the real impact a posterior fossa tumour may have on intellectual development. All cases had macrocephaly, and three of these had Cowden disease.
Epilepsy was found in five cases,6 153134 preceding other symptoms in three cases.634
Other involvements of the CNS were reported. In the earliest publications, necropsy examination often disclosed CNS malformations, such as syringomyelia,6 hypertrophy of olivary nuclei,'8 43 In 56 cases, no significant pathological association was reported in the patient's relatives.
Lhermitte-Duclos disease occurred in two related patients (mother and son) in a single occurrence. 6 The mother had characteristic features of Cowden disease, and died of metastatic breast carcinoma. The son had epilepsy, and both had macrocephaly and mental dullness.
Macrocephaly was reported in relatives in eight occurrences,5152327304547 four of them being considered as cases of Cowden disease. Epilepsy was found in relatives on two occasions,'2 15 both in association with Cowden disease. Mental retardation was found in three cases,6 15 and psychosis in one. 47 In his study of 15 subjects from two families of patients with Lhermitte-Duclos disease, Padberg et al'5 found macrocephaly in eight siblings, epilepsy in two, cerebellar symptoms in six. On MRI, anomalies were found in three siblings, gliosis in two, and developmental anomalies of the cerebellum in one. Cutaneous angiomas were reported in two of the cases of Padberg et al. '5 Tumours of the thyroid (goitre or carcinoma) were found in four more cases,9 1517 tumours of the breast in one, '5 
